A small satellite named Hokkaido Satellite "TAIKI" has been designed by NPO Frontier Incubation center for space applications and intellectual activities in Hokkaido. The missions of TAIKI are an agricultural remote sensing using a hyper-spectral sensor and a hi-vision video image filming. As the first step of the Hokkaido satellite project, a space experiment using a 2.7kg nano-satellite was executed. To demonstrate the performance of the bus system of the small satellite, a cube-sat "HIT-SAT" was developed as a scale model of the Hokkaido Satellite. This paper describes the development and results of launch and operation. The HIT-SAT is 2.7 kg in weight and 12cm cubed sizes. The bus system of the satellite consists of five subsystems; power generation system, structure system, data handling system, communication system and attitude control system. The HIT-SAT was launched successfully on Sep. 23, 2006 (JST) as a sub-payload of M-V-7 rocket. The CW telemetry has been received around the world by many radio amateurs.
Introduction
As for a small satellite, there is an advantage of shortening, low-cost at the development period, and low risk and development in the university and the private company begins to be done actively. The development of Hokkaido satellite "Taiki" is the collaboration with industries and universities under, and it is done by the Hokkaido satellite project in Hokkaido. The main mission of satellite "Taiki" in Hokkaido is an agricultural remote sensing with a small space satellite of 50kg in weight equipped with a hyper spectrum camera 1) . In this project, as the scale model of the Hokkaido satellite bus function proof, micro space satellite "HIT-SAT" of the cube 2.7kg in weight and 12 centimeters in the size was designed and developed. HIT-SAT was launched from the Uchinoura space center by the 4th M-V rocket of JAXA on Sep 23 6:36 (JST), 2006 2) . This satellite was installed in a part of the balance weight of the rocket as a sub-payload of the M-V-7 rocket, and discharged on the orbit. HIT-SAT was successfully separated and was placed in Sun-synchronous orbit with an apogee altitude of 648km and perigee altitude of 279km. The life time of the satellite is determined by that of the orbit. Then, the HIT-SAT was decay orbit on June 19 2008.
In this paper, it reports on the operation results on the following orbit of the outline and launch of the flight model of HIT-SAT.
HIT-SAT System
The system of HIT-SAT consists of five subsystems of power subsystem, communication subsystem, data handling system, attitude control system, and the separation mechanism that separates from the rocket. The main missions of HIT-SAT are in the space environmental testing with household use electronic parts and the function tests of each subsystem. I HIT-SAT is a square, 12cm on a side. The bus system of the satellite consists of five subsystems: Data handling system (DHS), electric power system (EPS), attitude control system (ACS), thermal and structure system and communication system (COM). HIT-SAT evaluates each subsystem under the space environment as micro bus function proof. Table 1 shows the specification of main HIT-SAT. Table 2 shows test item of the subsystem. 
Subsystem

Power subsystem
The power supply system is composed of the solar panel, the primary battery, the secondary battery, and the power supply system control onboard computer arranged in six panels of the satellite. The solar battery used commercial-off-the-shelf component of monocrystalline. The primary battery is used for the initial attitude acquisition and some additional missions. The secondary batteries adopt lithium Polymer, and are charged by the power generation of the solar battery. These are secured, and conversion efficiency 0.85 of the DC/DC converter is achieved, and the electric power of the system of the power consumption 0.5W is secured. Two systems (5.0V and 5.5V) are supplied to each subsystem of HIT-SAT. 5V is supplied to the power-supply voltage of a usual digital device. On the other hand, 5.5V is converted into 5V with the regulator and it supplies it to the power-supply voltage of each sensor that is an analog circuit. The purpose of this is to reduce the power supply noise to the sensor, and to improve the measurement accuracy. Table 3 shows the specification of power generation and the power supply of HIT-SAT. 
Thermal and structure subsystem
The HIT-SAT is about 3.0 kg and 12 cm 3 . The HIT-SAT has a flame-panel structure that consists of 6 panels and 4 columns and 2 shelves 3) . It becomes a loading passing that the angle and ±Z panel are the main. Making lightening and heat uniform is attempted by using the aluminum alloy for the material of the material. 
Data handling subsystem
The data processing system consists of H8/3048F and smart media memory (128MB). Smart media is used each sensor data when attitude is controlled, the temperature sensor informational when regularly operating it, and to preserve power supply information. As a rule, these information is secured, and the data processing system transmits to the ground station by the communication system, receives from the ground station the command, and transmits the command to each subsystem. However, the control of each component of the power supply system and the attitude control system is processed by individual H8/3048F of the power supply system and the attitude control system. Fig 5 shows the smart media mounted on an electric circuit board of the satellite. 
Communication subsystem
The communication system is controlled from the data handling subsystem. The radio FM transmits with a power of 0.5 W and the modem outputs a FSK modulated signal at 1200 Baud. Moreover, the beacon signal is transmitted by 0.1W as a CW transmitter. The radio output is transmitted using dipole antennas and the frequency used is 430 MHz band. The receiver and transmitter are RXE145M-101A and TXE430MFMCW-101A (Nishi musen kenkyusyo Co.,Ltd), respectively. 
Attitude control subsystem
The attitude control system aims at the performance evaluation under the space environment of the attitude control and the sensor equipment of the satellite. Table 4 shows the specification of each component of the attitude control system. The attitude control experiments on de-spin, spin-up, and sun acquisition by the command from the ground station on the orbit. The communication system stops the function while being controlling attitude. Moreover, when the attitude control experiment ends, the power supply is turned off as for this subsystem. The attitude of this is to suppress power consumption.
Ground station system
We have developed the ground station system for HIT-SAT ground operation. The ground control station is being set up by Hokkaido Institute of Technology. As for the ground station, the horizontal polarization antenna and cross yagi antenna were set upped.
In addition, receiving station was set up in Akabira City, Hokkaido as a backup station. This can be remotely controlled by the Internet. It was thought that the influence of the noise was able to be reduced by setting up receiving station in the place where the distance left the urban area.
The reception report server that can report on information that operation PC that the operation operator operated, PC for the satellite tracking that controls the doppler shift of the antenna control and the radio system, and the amateur radio operator received to the control station is set up in the ground control station. PC and hardware are connected by the serial port.
Operation Results
Operation in 2006
HIT-SAT was launched with M-V-7 rocket on Sep 23, 2006. The CW beacon signal was transmitted 26 minutes later after it had separated. The attitude control stopped during the experiment though the attitude control experiment began on Sep 24. The control experiment of the spin improvement unit for about 90 minutes began on October 30. After it experimented, each history of the attitude control, the temperature, and power supply information was linked down. There are two kinds of telemetry data of HIT-SAT of the history data of 53 hours recorded in smart media memory that is an internal memory of HIT-SAT by the real-time data and DHS always transmitted from CW. These data acquires internal time information, each temperature information, and power supply information, and assumes HIT-SAT to be housekeeping data. Afterwards, a safe mode that stopped DHS of six hours every 12 hours was executed. It thinks the decrease of secondary battery of HIT-SAT to be the one due to deterioration in the solar panel. Table 5 shows the operation event in 2006. 
Operation in 2007
HIT-SAT generated the time of eclipse after Dec 31, 2006, and became long every day. The amateur radio service function does mount to HIT-SAT. It was confirmed to execute this function experiment on Feb 3, 2007 and to operate. After Feb 5, the FM operation became impossible because of the influence of eclipse. HIT-SAT internal clock was cleared from the real-time data from CW on Feb 6. This is thought to be a stop of all the power supplies of HIT-SAT for the period of eclipse. After Feb 15, it comes intermittently to transmit the CW beacon, and the recovery operation. Then in Jun 18 2008, HIT-SAT was decay orbit. Table 6 shows the operation history in 2007. 
Conclusions
In this paper, it reported on the development of flight model of HIT-SAT, the experiment on the orbit, and the result of operation. HIT-SAT launched, succeeded in the separation, and acquired various data. The CW beacon is intermittently transmitted as after Feb 15 2007 The execution confirmation of the amateur radio service function was done from the ground control station.
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